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Bone reinforcing agent and foods and drinks product containing the same 



(57) A bone reinforcing agent comprising a basic 
protein fraction or a basic peptide fraction derived from 
milk as an effective component. The basic protein frac- 
tion is obtained preparing milk or a raw material derived 
from milk in a cation exchange resin and eluting the ad- 
hered fraction. The basic peptide fraction is obtained by 
hydrolyzing the basic protein fraction with a protease. 



The basic protein fraction and basic peptide fraction of 
the present invention promote growth of osteoblast and 
suppress resorption of osteoclast, and thereby strength- 
en bones, when orally administered. It is useful for treat- 
ing or preventing various bone diseases such as oste- 
oporosis. 
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The present invention relates to a bone reinforcing agent and food and drink products containing the same exhibiting 
a bone reinforcing activity. Because the bone reinforcing agent and the food and drink products containing the same of 
the present invention exhibit the effects of promoting the growth of osteoblast and suppressing bone resorption by 
osteoclast, they are useful in treating or preventing various bone diseases such as osteoporosis, bone fractures rheu- 
matism, and arthritis. 

In recent years, various bone diseases such as osteoporosis, bone fractures, lumbago, and the like, are increasing 
along with the progressive increase in the elderly population. These diseases are caused by lack of calcium intake 
lowering of calcium absorbing ability, imbalance of hormones after postmenopause, and the like Increasing the peak 
bone mass, which is the amount of bone in the body, is considered to be effective in preventing bone diseases such as 
osteoporosis, bone fractures, lumbago, and the like in aged people. To increase the peak bone mass is nothing other 
than to strengthen the bone. To control bone resorption is also considered to be effective in preventing osteoporosis 
Bones always repeat a balanced formation-resorption cycle which is called remodeling. Imbalance in hormones after 
postmenopause causes bone resorption to predominate over bone formation, and induces osteoporosis Accordingly 
bones are reinforced by controlling bone resorption and maintaining the amount of bone at a certain level 

Various calcium agents, such as calcium salts (e.g. calcium carbonate, calcium lactate, calcium phosphate) milk 
or whey calcium, and natural calcium agents (e.g. cattle bone meal, egg shell), and the like, are used to strengthen the 
bones. These are individually administered or added to food or drink together with other additives which have the effect 
of increasing calcium absorption, such as casein phosphopeptide. However, more than half of the calcium salts and 
natural calcium administered are said to be excreted without being absorbed in the body. Even if absorbed calcium 
may not necessarily be utilized for the improvement of bone metabolism or the reinforcement of bones because the 
affinity of calc.um to bone differs according to the form of the calcium and types of other nutrients which are taken 
together with the calcium. Vitamin D 3 , calcitonin preparations, estrogen preparations, and the like are known as drugs 
for treating osteoporosis or reinforcing bones. In addition, new drugs such as bisphosphonate preparations are under 
development. Administration of these drugs, however, may be accompanied by side effects such as ear noises head- 
ache, and anorexia. Furthermore, the addition of these drugs to food or drink is currently infeasible from the aspect of 
safety, cost, and the like. Therefore, because of the nature of osteoporosis, the development of a bone reinforcing agent 
or a food or drink product containing a bone reinforcing agent, which can be orally administered over an extended period 
of time and which directly exhibits the bone growth promoting effect or the bone resorption suppressing effect, and is 
effective in the treatment or prevention of the osteoporosis, has been desired. 

In view of the above-mentioned problems, the present inventors have undertaken extensive research into the sub- 
stances contained in the various raw materials for foods which exhibit a bone reinforcing effect This research has 
resulted in the finding that a basic protein fraction derived from milk or basic peptide fractions obtained by hydrolyzing 
the basic protein fraction with a protease, such as pepsin or pancreatin, exhibit the effects of promoting growth of oste- 
oblast and suppressing resorption of osteoclast, and can strengthen bone when orally administered The inventors of 
the present invention have found that the basic protein fraction and the basic peptide fraction can be used as a bone 
reinforcing agent or as an effective component for bone reinforcing food and drink. These findings have led to the com- 
pletion of the present invention. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention can provide a bone reinforcing agentand a food or drink product containing the 
same, exhibiting the effects of promoting growth of osteoblast and suppressing resorption of osteoclast thereby strength- 
ening bone without causing side effects. 

This can be attained by a bone reinforcing agent, or a food or drink product containing the same, which contains a 
basic protein fraction derived from milk or a basic peptide fraction obtained by hydrolyzing this basic protein fraction 
with a protease. 

Specifically, the present invention relates to a bone reinforcing agent which contains a basic protein fraction derived 
from milk or a basic peptide fraction, obtained by hydrolyzing this basic protein fraction with a protease as an effective 
component. 

The present invention further relates to a bone reinforcing food or drink product which contains the basic protein 
fraction, or the basic peptide fraction, as an effective component. 

Other objects, features and advantages of the invention will hereinafter become more readily apparent from the 
following description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fi90re , Shows lh eos, a o bl as, gt o« h p t o m o t ,n g a= li v, ty o f ,he te s lC pro,e,„„ a c ll o„o flhe p t esen ti nve nl ,on m Te 5l 

shows the osteomas, gr o- p,o m o,;n 9 ac«, o, ,He O as,o pro.e, ( rac„on and the basic peptide ,rac„on 

"^S^ows^'Lh promoting e«.c t o, libiae epiph y s,a, growth pia.es b, ,he basic protein traction o, the 
P '°7^T^TZZ^P°^^ 9e, eiectrophoresis (SOS-PAGE, pattern o, ,he basic protein 
fraction ol the present invention in Test Example 1 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

, milk, goa, milk, sheep milk, and the „ke The bas, pep de Uac. on * JJ^ ^ 



agent or the food 



characteristics: 

J! ™ a m ,no acids such as lysine, h.stidme, arginine, an d 



The basic protein tracts can b e obtained^ = Z^^^^^^oZ 
skimmLlkorwheytoacationex^ 

with an eluent with a salt content of 0.1 -10 M, desalt ng an concentrated product. 

(RO, membrane or by electrodia.ys.s (^D) anc, ^^' f r V-9 ^ des^^ ^ ^^^^ ^^^^^ mj)k Qr matefj 
Other methods known in the art for obtaining the basic pro ™ n " a former to the cation exchange resin and 

derived from milk is adhered in the cat.on ^^^^Zgla^ and an ion strength of 0.5 or greater 
eluting this adhered basic protein fraction with ^f^^™ 5 ^ using argi nic acid gel (Japanese Patent 
(Japanese Patent Application Laid-open (koka, No^SBK ^ ^ ™ basjc fraction from whe y using inor- 

Application Laid-open (kokai) No. 246198/1986) a me hod ^ 

ga^ic porous parses (Japanese ^^^^^^ Laid-open (kokai ) No. 255300/1 988); and 
protein fraction from milk us.ng a sulfated ester (Japanese ™ 8 " 1 PP ysed jp the resent inve ntion. 

fhe like. Any basic protein fraction obtainec I by an, < one of these ^ as the basic prote in fraction, 

The basic peptide fraction derived from milk has the .same am n weight of 4,000 or less by hydrolysis of the 

agent of the present invent™, may be adrn.n« tered as it .s or J incorporate the basic protein 
capsules, drinks, and the like by a conventional * ' s S J table forms , in nutrients, drinks, or foods, 

fraction or the basic peptide fraction, as it is Because the mi,k-derived basic 

to strengthen the bones by promoting ^^^^S, are comparative* stable with respect to heat, ,t 
protein fraction and the basic pept.de TOtl *.^ h P Jl 8 !^ 8 wjth neat by a conventional method. 

'—^^^ 
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^a»^X-t.ra^ ^ ad : ni ? fin9 "» b3SIC — — <* *• -sic 

Because ,h e bone reinforcing age ™ n ^^^ 
mation and suppress bone resorption th^^LTre^SSS ^ * inVen,i ° n promote bone for " 

agen. and ,he food containing the same aZseTuZ^eTna n^ ? ^ adm,nis,ered Accordingly, bone reinforcing 
^actures.rheumatism.anda^ 

A .s possible to increase the peak bone mass in the vo^l nl 1 h . 9 preven,in 9 osteoporosis. Further, 

foods and ^ SCO n^ 

Example 1 

C £ ™ n h 400 9 ° f 3 C — res.n, sulfonated cnytopa, 

skim milk (P H 6.7) was passed thresh IX coiumn' l^ ^To^Tl^ ^TT ^ *° ' ° f 
washed with deionized water. The basic protein fraction ao^IeTin hi ***** the CO ' Umn Was thorou 9 h| y 

(PH 7.0) containing 0.98 M sodium chloride Th S w as de a Irt h ^ ^ 8 ° ° 2 M C3rb ° nate buffer 

freeze-dried to obtain 21 g of powder of the basl prote, n Taction conc — ^ with an RO membrane and 

Test Example 1 



Test Example 2 



!ion were proteins. 



results are shown in Table 





(wt.%) 


Water 


1.06 


Proteins 


96.50 


Fats 


0.56 


Ash 


0.27 


Others 


1.61 



Test Example 3 

* — 1 was analyzed. The results are 
wt.% or more of lactoperoxidase. P fraC "° n COnta,ns 40 wt % or ™™ of lactoferin and 40 



TABLE 2 





(wt.%) 


Lactoferin 
Lactoperoxidase 

Insulin-like growth factor-l factor-l 
Others 


42.5 
45.6 
0.005 
11.895 



Test Example 4 
-^^^^ 

in Table 3. These results indicate tha" the basl^ C ° Ltd ' > The — „s are shown 

amino acids. P ein ,racllon contain 1 5 wt-% °' more of basic amino acid in the total 



4 



EP 0 704 218 A2 



TABLE 3 





(w%) 


Aspartic acid 


10.1 


Serine 


5.3 


Glutamic acid 


12.3 


Proline 


4.7 


Alanine 


5.7 


Leucine 


10.2 


Lysine 


8.4 


Histidine 


2.5 


Arginine 


7.2 


Others 


33.6 



rh^a"^^^^ 

,21 °C lor 30 seconds, was passed through .his cotarm at a tlow ^ ^ a o.i M crate butter (pH 

to obtain 183 g of powder of the basic protein fraction. 



Test Example 5 



The osteoblast growth proving ^^Z^^^^^^TT 
A stock of osteoblast (MC3T3-E1) for the ries Inc.) containing 0.2°/ o calf serum Forthe 
for 18 hours in an a-MEM culture medium produce b V ™ obtajned jn Examp | e 1 at a concentration o 

culture. 2 ul of a solution prepared ^/^f^^^^r^B was added to measure the osteomas 
0 5% was added to 1 00 ul of the medium. After cultumg. meth 1 y jne in the cells after two hours (Protocol 
growth promoting activity by measumg the radioac^ 

for New Experiments of Cell Technology, pp 31 9-320 (1993) The un y ^ ce|) grQWth promoting 

Cancer Research Institute). The resu.ts of the : expenm en are hewn , Rg ^ ^ ^ 

activity is indicated by the radioactivity ,n ,pe,cen ) °^ he ^ basic tein fractlon had been added as 100%. The 
specific activity, taking the radioactiv.ty of ^^^^^^ to which the basic protein fraction obtained 

s: P TeToVr^ 

Test Example 6 

T heos,eob,as,,o«hpr OT o,l„^ 
(i) the basic proteih traction prepared in Example 2. tr.) »» basic pep by , he hyd(0|ysls „, th8 

plotein faction prepared ,n Example < 1 w, h peps, and the as, p^ ^ ^ ^ gu , ^ mfflhod 

py — ':rs=r= 

Sgated. The everted gut sue was then mcuba ed in an ext *na ^ ^ Examp , e , ^ th R ,, g ^ 

solution (control), or (a) the Ringer so ution and " * * * e * 8 *£ S1S of tne basic protein fraction prepared in Example 
solution and 1% of the basic peptide '^ ^^ e lractlon obta.ned by hydrolysis of the basic protein 
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- a «*»» .V di,u,i„ g , h e ,,u* 

P ts crea ed on ,„e ivory were sained w,,h hemato^n and ,he nuthf """" CU " U ' ed "* ,WO ^ resorption 

The results are shown in Fiaurpq ? ar»H i i„ r „ 

from ihe msides ol each everted qui sue incubaled in i£T o ' h " 9r ° 0 ' 1 lo ' Ihe liquid was coilecled 

-anne,, < Flgure 3 lhe ^ o( ^pi^S^cS^^^ ^ ** ° n * (C °""°" >" ^™ 

Example 1 with pepsin and pancreaJn as the ex ^solutfon ^ ^ °' ,he basic P ro,ein prepared ^ 

cZo' n W t hiC f h K° n,y ^ Rin96r S ° ,Uti0n w ^^l^^rV SUC: " C ° mpared With ,h ° Se 

20 Test Example 7 

^ .one re,n,orein 9 e ( ,ec, .as ies.ed on ,ne basic proie.n iracion ob(ai „ed ,„ , ample 2 by e _ s ^ 

fraction dosrng group, (D) 1 .0 wt.% basic protein fraction Tolc T T ^ ^ (C) 0 5 wt % protein 
group were fed for 4 weeks with the test diets shown in Tatll am" ^ COnsistin 9 °< 6 rats. Animals of each 

* equivalent amount ( 1 7.06%) of nitrogen In addition ^0 ™ °t ad ' US,ed with casein *° as to contain an 

sium were added to 100 g each diets ' ° ™ 9 ° f CalC>Um 230 m 9 of Phosphorous, and 50 mg of magna 



TABLE 4 




Casein 
Corn starch 
Cellulose 
Corn oil 
Vitamins 
Minerals 
Sucrose 
DL-Methionine 
J Basic pr otein fraction 

;,£^^^ 

nb,ae were electncally demineralized and stained with Hemafoxln p ' ma ™<actured by Aitekno Co. Ltd.) The 
phys,a. growth plate. The results are shown in Fi Z : 4 and 5 1™" aCC ° rd>n9 '° ,he ,en 9 th of ep, 

A)- Further, the greater the concentration of basic protein fZ on Th J ^ than the COntro1 9™P (group 

Also, the length of tibia epiphysial growth plate J^^art * ? ^ " ^ S ' rength 
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Example 3 

A bone reinforcing drink of the composition shown in Table 5 was prepared. 

TABLE 5 





(wt.%) 


Mixed isomerized sugar 
Fruit juice 
Citric acid 

Powder of basic protein fraction (Example 1) 

Spice 

Calcium 

Water 


15.0 
10.0 
0.5 
0.5 
0.1 
0.1 
73.5 



Example 4 

A paste with 



a com P o Sl t,on shown in Table 6 was formed and baked to prepare bone reinforcing biscuit. 

TABLE 6 



Wheat 
Sugar 
Salt 

Margarine 

Egg 
Water 

Sodium bicarbonate 
Ammonium bicarbonate 
Calcium carbonate 

Powder of basic protein fraction (Example 1) 



50.0 

20.0 
0.5 

12.5 

12.5 
2.5 
0.15 
0.2 
0 45 



Example 5 

Tablets o, bone reinforcing agent with a composition shown in Table 7 were prepares. 

TABLE 7 





(wt.%) 


Hydrous crystalline glucose 

Fraction prepared in the Example 2 

Calcium 

Sugar ester 

Perfume 


73.5 
20 0 
5.0 
1.0 
0.5 



Obviously, numerous modifications and vanat.ns^e 
ings. It is therefore to be understood that within the scope of the appended 
otherwise than as specifically described herein. 



1. A bone reinforcing agent comprising a basic protein fraction 



derived from milk as an effective component. 
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acid composttion containing , 5% by w e , 9 „, or more ol basic amino acids. 

moiecular weigh, o, 3.000-80,000 DaL =™ SDS " PAGE ,0 " !, " 1 ^"""^ >»va a 

a rr^dZ^^ 



35 



45 



50 
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Fig - 1 
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Fig. 2 



* 1000 
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Fig. 4 
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Fig. 5 



-1 




Fig. 6 




rr:<Da 

5£kDa 



Patter; 



n Of SDS-PAGE 



Marker 

Basic crotem = 
hvdroLysate of B 
hvdroiy-sata of 3 



ction 

with pepsin 
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